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LEll'ER OF TRAXSJIITTAL. 


SACRA
IE
TO, C_-\L., December 14, 1895. 
Hox. JA)IE:5 H. B
DD, Governor of the State of California: 
DEAR 
IR: I subn1Ït here'with a report of the Chief Engineer, and hi
 
...\5sistant, of the office of the Conlmi
sioner of Public 'Y ork:,-two plans 
for protecting the City of Petaluma and adjacent country from the oyer- 
flo,,
 water of Petalunla Creek and certain tributaries, and for improving 
nayigation, by correcting the channel of f:;aid creek. 
The prelin1Ïnary examination and the subsequent sUIveys ,yere nlade 
in conlpliance with your request, based upon an application receiyed 
fronl the City Trustees of the City of Petaluma. 
After a careful exanlination of the topography of the country affected 
by the fiood-"Taters, the Comn1Ïssioner and Engineer
 concluded that it 
,yould be possible to devise a plan for practical and ;;ubstantial relief at 
a reasonable cost. 
.At a 
uh..:equent public nleeting, attended by all the prominent 
busine
;::, men and property o"Tners of Petaluma, reliable information 
was furnished to the representatives of thi
 office ,vhich emphasized the 
nece

ity for the perfection and submission of such plan, or plans, ,,-ith 
as little delay as po
sible, and the Engineers were directed to proceed 
,yi th the ,york. 
Their report is very elaborate, and treats of every aspect of the prob- 
lenl in nlinute detail. It is cogent in 
tatement, bystematic in arrange- 
nlent, and explicit in the solutions offered. The calculations are made 
"Tith arithllletical precision, and the estimates are based upon conditions 
,yith "Thich the Engineers are thoroughly fan1Ïliar. The maps and 
dra"Tings acconlpanying the report ,,-ere prepared 'with great care, and 
are ab
olutely accurate. 
X 0 plan can possibly succeed that does not involve the correction of 
the channel of Petaluma Crepk. Such correction will vastly inlprove 
navigation, and should be promoted by Governnlent aid. If the report 
meets 'with your indorsement and approval, it is urged that you for"Tard 
the saBle to the California benator
 and Representatives in Congress, 
with such further reconlmendations a
 you may deen1 proper. 
In order to show the inlportance of nlaintaining the navigability of 
Petalunla Creek, I submit here"Tith èome statistics compiled from infor- 
mation furnished hy o,yners of yessels, and by the leading nlerchants, 
nlanufacturers, and business men, concerning the traffic and the anlount 
and value of shipment
 on Petalluna Creek for the year ending )Iay 
31st, 1894. 


242667 
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STATISTICS. 


Articles. 
Barley ____ 
_____ ______ __ ____ ________ ______ ____ ____ ____ ______ 
Bran and mill feed._ ____ _ hh_ h__ _h_ h__ ____ __ u_ ____ ___
_ 
Brick ____ _ 
__ ____ _ ___ ____ __ ____ ______ _____
 ______ 
__ _ __._____ 
Butter __ ____ ______ ____ ______ ______ ______ _ ___ ______ __________ 
Coal _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ __ 
Corn____________ _ ___ ___ ________ ______ __________ ____________ 
Cheese______________________________________________________ 
CenleIlt____ ____ ______ ______ ____ ___. ____ ____ ______ _____. _____ 
Flour_______________________________________________________ 
Fruits-green, 2,200; dried, 245; canned, 50. Total,___ ___h_ 
f1asoline ____ ______ ____ ______ ______ ______ ______ ____ ______ ____ 
Ilay ______ ____ _ _________ _ ____ __ ___ ____ ____ ____ ____ ____ _____. 


Ji:s






















































 
Ice ___.______________________________________ _____________. 
Incubators and breedersuh__ _ ___ _u. ___ _ _u_ ____ _h__h___ 
Iron and steel u__ __
___ uun u__ _ _h_. ___h_ __h__ _u_ ____ 
1.1 u n1 ber _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ __ 
Lumber (hardwood) _h_ _______ ___ _h___ _u_ _u___ u_n_ u__ 
J.Jaths_ ____ __ ______ ______ ______ ______ ______ ______ ______ ______ 
I.Jin1e _____ ______ ______ ______ _____ _______ ______ ____._ ___ ___ 
Leather _ _ __ __ __ ____ _ ___ _..__ ____ _ ___ __ ____ ______ _ ___ ________ 
l\Iachinery n____ _u_u ___h___ _ __ ___h_. ____ _ ______ __u__'- 
l\Ierchandise, general ___ h_u__ _ ___ ____ __h__ __ __u ______ 
'Oats ____ ______ ______ _. _________
 ____ ____ _ _____ ____ ______ ____ 
Oil cake _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ __ 
Pelts __ __ ____ ______ ____ ______ ____ ____ ____:_ ______ ______ _____ 
Potatoes______ ______ ___ _ _ ______ __.____ ______ ______ ______ ____ 
l)ickets ______ _____ _ ______ ______ ______ ______ ______ ______ _____ 
Plaster __ ____ ______ _ ___ ______ ______ ______ __ _ ____ ______ _____ 
PilJe, iron ______ ______ ______ ______ ______ ______ - _____ ______ ___ 
Paving blocks _____ _ _Uh_ __u__ __ ____ _u_u h__U h____ ____ 
Shingles ______ ____ ______ __ ______ ______ ______ ______ ______ ____ 
Shakes ____ __ __ ______ ______ ______ __.._ ____ _ ______ ---- _____ -_ 
Silk-raw, 24; manufa.ctured, 16; dye stuff, etc., 48. TotaL_ 
Shells ______ ____ ____ __ ____ ___ ____ ______ ___ ___ ______ -________ 
Solder ____ _ ___ ____ ____ ____ ____ ---- ---- ------ -- ---- ------ ---- 
Salt ______ ______ ______ _____ _ _ ---__ ______ -- ---- ------ -------- 
Stone and gravel _u_ _u_ _h___ __n ____ ____ _h_ _u_ ____ _____ 
'rallow ________________________________ -------------------- 
Tin and tin cans _ u_ __un u__________ ______ uhn _________ 
"Theat _ _ _ _ _ _ _ _ _ _ __ _ __ _ _ _ _ _ _ _ _ _ _ _ _ _ _ __ _ _ _._ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ __ 
'Vool and woolen goods__u __u__ ___n_ __hu ___ ___ ________ 
Eggs _____. ______ ______ ----- ------ --.___ ------ -- ------ ------ 
'V ood _ _ _ _ - _ _ - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -- 
Tan bark: _ _ _ _ _ _ _ _ _ _ _ - _ _ - - - - - 0- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - 
"-'lne _ _ _ _ _ _ _ _ _ _ - _ - - - - - - - - -- - - -.. - -- - - - - - - - - -- - - - - - - - - - - -. -- - - 
11 ran d y _ _ _ _ _ _ _ _ _ _ _ - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - 
'rehicles____________________________________________________ 
l\[owers and reapers _h_ ___u_ ____ _____h_ ___u. ____ _u_____ 
Horses and cattle _____u_ _uh_ ____ u__ ___ ___ ____ h__ _u___ 
Colts and calves____ _____h_ _. __ _u_ -------- ---- -------- ---- 
Sheep and hogs u____ u___. hU__ ___ ___ U__
___h__ -------- 
Passengers _ ___ -__ - -- - - --- - -- ---- -- -- -- ------ - - ---- - - ---- --- 


Tons. 
4,050 
6,000 
500 
5,300 
],845 
3,650 
132 
1,100 
4,900 
2,495 
10 
10,000 
65 
90 
75 
300 
285 
6,000 
200 
300 
670 
100 
75 
16,500 
1,900 
140 
18 
7,800 
65 
18 
185 
1,290 
550 
200 
88 
500 
5 
1,600 
2,000 
50 
50 
17,260 
1,540 
1,021,560 dozen 
625 cord s 
50 cords 
194,000 gallons 
14,000 gallons 
600 
140 
4,754 
520 
4,600 
12,126 


Yalue. 
$60,750 
108,000 
1,800 
250,000 
16,605 
73,000 
52,800 
16,500 
171,500 
125,000 
625 
120,000 
19,500 
7,200 
1,500 
90,000 
11,000 
158,000 
2,000 
3,564 
10,050 
50,000 
15,000 
8,250,000 
38,000 
4,900 
1,440 
93,600 
800 
414 
18,500 
8,600 
6,600 
2,400 
379,200 
2,600 
1,600 
17,600 
2,000 
51,000 
8,000 
345,200 
308,000 
204,312 
3,125 
700 
19,400 
21,000 
60,000 
10,500 
190,160 
5,100 
23,000 
(fare paid) 6,063 


Total estimated value _h ____ _u_ ___ __ _ -___ -___ _u_ u____ __ __ u____ _ ___ -___ $11,438,145 
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Petalun1a Creek insure
 for the farmers and producers cheap trans- 
portation, and its importance is so apparent that any argument on that 
line is ,,-holly unnecessary. 
The Government has 111ade a small appropriation for the i111prove- 
lnent of the channel, but the plans upon ".hich this improvement is to 
be nlade \vill not afford relief to Petaluma; neither will they effect per- 
nlanent improven1ent of navigation. ...\.t be
t, the money so expended 
can afford only tenlporary relief. 
A proper alignn1cnt of the channel 
hould be sought in1n1ediately, 
and property owner::; 
hould concede to the Government the right of way 
in order that the corrections nlay be 111ade. Citizens of PetalU111a, if 
they desire to maintain and keep open a cheap route of transportation, 
should obtain these rights of ,yay, and should insist that all future im- 
proven1ents shall Le of a character that 'will nleet the denlands of the 
conlnlerce of the future, the in1portance of \vhich cannot be over- 
estima ted. 
The correction of the alignment of Petaluma Creek, as suggested by 
the report of the Engineer
, is an improvenlent that should be nlade 
frOID the head of navigation to the deep waters of San Pablo Bay. 
The importance of the commercial interests of 
onoma County de- 
n1and that they shall be fostered and protected and cheap transportation 
insured by the maintenance of an open, ,veIl-aligned deep \vaterway. 
These advantages, linked ,vith the natural re:sources of a fertile county, 
,,
ill result in a high df'velopment and an immeasurable prosperity to 
the people. 
It is not an inspiring sight to Fee light-draught passenger and freight 
stean1ers ,vaiting for the return of the tide in order that they may pass 
in safety the sand bars of a navigable stream. 
Petalunla Creek is entirely \vithin the confines of tidal influences, so 
far a
 navigation is concerned, and, as before 
tated, the conlmercial 
interests of that portion of the 
tate are of sufficient importance to 
warrant the rectification of the alignment of the creek, and its excava- 
tion to a depth sufficient for a navigable, lo,v tide water\vay. 
Presun1Ìng that the comnlerce of 
onoma County "Till keep pace ".ith 
the increase in populatìon, it should not be a difficult propo::oition to 
convince Congress of the necessity and urgency for ({overnnlent aid in 
pronloting inlprovenlent and rectification of Petaluma Creek on a plan 
sin1Ílar to the one suggested in the report of the Engineers for the care 
of flood-'waters. 
Respectfully subn1Ítted. 


ED. E. LEAKE, 
Commissioner of Public ,y ork
. 
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REPORT. 


To Hox. ED. E. LEAKE, Commissioner of Pubrïc Trorks, State of CaZ,ifornia: 
The n1atter of survey and recommendation of plan for the care of 
flood-waters in the town of Petaluma and vicinity, in Sonoma County, 
California, having been duly referred to u
 for investigation, ,ve beg to 
submit the follo,,
ing report: 
The survey and field work wa5 commenced in the early part of July 
of this year, and continued without ce....sation until its completion in the 
early part of .A.ugu
t. 
The problem involved in the case re
olves itself into: 
First-The care of flood-,,
aters of Petaluma Creek, comIng from a 
drainag
 area of eighty (80) square miles of territory. 
Second-The care of flood-,vaters arising froll1 the drainage area of 
Reservoir, Edwards, and Thon1p
on Creeks, embracing 1,407 acres of 
drainage area. 


THE C\.RE OF FLOOD-"
ATER
 OF PET_\LC)L-\ CREEK. 


The City of Petahln1a is located at the head of navigation on Petaluma 
Creek, which creek, having its source arising fron1 n1any small creeks in 
the Coast Range )Iountains of Sonoma County, flows in a southeasterly 
course to the Bay of San Pablo. 
Petaluma City is, therefore, the principal shipping point for all mer- 
chandise either to or fron1 San Francisco, and the con1n1ercial center of 
a va
t fertile country along the line of Petaluma Creek, as well as of 
the exceedingly prosperous Ru

ian River "r alley. 
Petaluma Creek enters the city limits of the City of Petalun1a on the 
northern boundary line of said city, and ,vinding along a snake-like 
cour
e passes on to tide-"
ater in the eastern portion of the corporate 
limi ts thereof. 
....-\n inf'pection of the n1ap!? presented "rith this report "rill set forth a 
clear conception of the situation. 
From the northern boundary line of the city to the intersection of the 
creek ,,
ith the S. F. L\:" X. P. R. R. the land
 flooded by the exce

ive 
flo,,
 of storm-water
 are of considerable acreage, hut heing for the most 
part unoccupied by huildings, and used for agricultural purposes, "
e do 
not recon1n1end a plan for the reclan1ation of these lands, but respect- 
fully submit that should a reclamation be de
ired, it can be aCCOID- 
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plishcd by a sil11ple SystCl11 of en1bankments with proper elevations and 
grades. 
From the crossing of the t;. F. & N. P. R. R. of Petaluma Creek to the 
ea!-\t lJoundary line of the city, the creek has a very tortuous courf'e, 
resulting in the retardation of tl
e flow of ,vaters, and cau
ing a flooding 
of a considerahle portion of the City of Petaluma during flood seasons. 
'Yashington Street, ,vhich is the principal avenup used for traffic 
behveen the 8... F. &; K. P. R. R. deput and l\Iain Street, has been 
graded and laid in hasalt blocks, ,vhich grading has caused a closing of 
the natural courRe of flood-water channel, forcing the water to pass 
under 'Yashington tHreet bridge, or over this graded street in its lo,vest 
elevations. 
The 'water"
ay under "r ashington Street bridge is inadequatp to the 
task of conducting the flood-waters, and hence at extreme flood-periods 
the water is gorged, until it runs over said street to the depth of t,vo and 
one half feet. This condition of thingb necessarily floods the lands alJove 
, 'Yashington Street at tin1cs, endangering valuable property interests. 
So also does the n1arked incapacity of the strean1 appear, from ,r ash- 
ington Street to the east boundary of the city, by frequent overflow 
during floud-periods. You will observe, by an examination of the maps 
herewi th presented, that Rome of the most val ua ble property of the city 
is sin1ply at the mercy of the waters, and a relief only comes by a suh- 
sidence of floods. 
It is to this condition that we propose a remedy. 
From careful surveys and all reliabl
 data that we can obtain, 
Petalu1l1a Creek at its highest flood-periods discharges not to exceed 
3,000 cubic feet of water per second. 
From the same data, we find that the greatest flo,v of ,va tel' under 
'Vashington Street bridgp at flood-l'eriods could not be n10re than 2,000 
cubic feet per second, when at the same tinle 1,000 cubic feet per second 
must have been running over ,r ashington Street between the bridge and 
the 8. F. (
 N. P. R. R. depot. Therefore, no plan which we can suggest 
would safely dispose of the waters through the pre
ent waterway pass- 
ing under 'Vashington Street hridge. 
Two method
 have suggested themselves to us for a drainage systen1 
for the flood-waters of Petaluma Creek. 
It seems to be the verdict of all who have n1ade an exal11ination of 
the situation, that the water, if pOf:'3sihlc, should be taken into a canal at 
the crossing of the S. F. & N. P. R. R., and conducted thence down 
Bayles Street to its intersection ,vith Petaluma" Creek, and thence levee 
the creek to the eastern boundary of the city. 
'Vith a view to test this theory, wp made proper surveys, taking the 
necessary elevations and locating property lines and improvements to 
determine the probable cost and feasibility of the plan. 
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It i
 found that the property owners could give sufficient right of way, 
together ,vith the street, to enable the construction of a canal one hun- 
dred (100) feet in width on the grade line along thi
 route. But a canal 
one hundred (100) feet in ,vidth, with the grade that can here be 
obtained, running 'water five feet in depth, ,viII not 
afely conduct the 
flood-water:-. of Petaluma Creek. Indeed, it is safe to say that such a 
canal, ,vHh all the fall that can be given, will not di
charge n10re than 
fifteen hundred (1,500) cubic feet per 
econd, "hich ,ve perceiye is only 
one half of the discharge of Petalun1a Creek. But it 'will be asked ,,-hy 
not make it deeper or ,,-ider? 
,r'e oh
erve that it 
hould not be deeper or "ider, becau:se this would 
involve the increase of the elevation of the embankments to such a 
height as not only to be dangerous, but extren1ely inconvenient to 
adjoining property. 
It cannot be made ".ider on thi
 route ,vithout great dan1age to prop- 
erty and excessive cost for right of ,vay. If the embankn1ents "-ere 
increased in elevation :;ufficient to make a canal one hundred (100) feet 
on ba
e or grade line, carrying all the flood-waters of th(-' Petalun1a 
Creek, then ".ould \ve be con1pelled to begin our canal much farther up 
the creek, or build a dam at the railroad crossing, which is entirely 
impractica ble. 
Therefore, we regard it as an in1pos
ibility to conduct all the flood- 
,,-aters of Petaluma Creek through a canal on Bayles Street ,vith the 
a bove dimensions. 
In an examination of the cause
 of overflow, we find that a very large 
proportion of the flood-,,-aters of Petalu1l1a Creek C01l1e from the drain- 
age area of a creek running do".n "r ashington btreet produced to "That 
is kno,vn as "Schoolhouse Corner," a point one mile and a half north- 
erly from ,\
 ashin!!ton Street bridge; also fron1 a creek known as "Lynch 
Creek,'
 running nearly parallel 'with "
 ashington 8treet Creek, and 
both joining Petaluma Creek near the northerly boundary of the to,,-n 
of Petaluma. 
These creeks are drawn and delineated on a map here,vith pre:,ented. 
"T ashingtol1 Creek, as it is nan1ed on said map, \vill discharge at fiood- 
period
 about 650 cubic feet of water per second. 
Lynch Creek ,,-ill discharge not to exceed 1,000 cubic feet of water per 
second during flood-periods. 
Therefore, these t".o creek
 produce at the head of overflo,,- at least 
one half of the volun1e of flood-\vaters required to be cared for. 
"r e have made a preliminary survey, and find that the:-;e two creeks 
can be diverted so as to di:5charg{:} their ,,-aters onto the salt marsh east 
of the town of Petaluma \vithout entering the incorporated lin1Íts of 
said town. 
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For this reaf:on ,ve will enlbody in this report the probable cost of 
con
truction of Ruch a schen1e, exclusive of CORt of right of way. 
'Vashington Street Creek and Lynch Creek discharge a large percent- 
age of the sediment to be cared for in Petaluma Crpek', by virtue of their 
clo
e proximity to the ht'ad of overflow, and we ,vould suggest, that 
should their ,vaters be caused to take the course above referred to, the 
sediment in Petaluma Creek will be exceedingly smalJ, arid will be 
easily cared for by the velocity of the water in Petaluma Creek. 
Copeland Creek, one of the branches of the Russian River systenl, has 
its origin in the Coast Range' )Iountains, nort1nvef't of the town of 
Petaluma some eight or ten miles, and, flo-wing ,vesterly down the 
Coast Range slope to the Russian River ,raIley, discharges its 'waters 
onto the divide or ,vater8hed :separating tht.> waters of Petalurna Creek 
from R us
ian River. 
At times of greatest rainfall, Copeland Creek becomes gorged to such 
an extent that a portion of its waters separate ÎrolD the main channel, 
, and instead of flowing into Russian River take a southeasterly course 
and join the waters of Pf'tahllna Creek. 
This can readily be prevented by a very nloderate expenditure at the 
point of separation of the waters of Copeland Creek, and we earnestly 
recommend that it should be done. 
It is our opinion that five hundred dollars ($500) properly expended 
would acconlplish the purpose. 
Having once disposed of the flood-waters of 'Vashington, Lynch, and 
Copeland Creeks, other than through the channel of Petaluma Creek, 
we feel secure in reconlmending a canal on the line of Bayles Street, as 
shown en nlaps herewith presented, with a width of base of one hun- 
dred (100) feet and with proper slopes, and under no other circumstances. 
'Ve have therefore prepared profiles and made estimates of the cost of 
a canal hased upon the above conditions, a statelnent of ,vhich will 
appear hereafter in this report, 'which we ,,,,ill designate' as the Bayles 
Street System. 
In view of the fact that a great many obstacles might confront the 
Bayles Street scheme, we have n1ade a critical examinatiun of the case 
in order that we might find some other line of relief-one that would 
safely care for all of the flood-waters of Petaluma Creek ',vithout resort- 
ing to canals or construction works outside of the corporate limits of 
the to,vn. 
"T e find that a canal of proper dim{'nsions can be constructed on a 
line laid down on the maps herewith presented, and marked and 
designated hy the red lines on said maps. 
This canal will have for its initial point thé crossing of the S. F. & N. 
P. R. R. ,vith Petaluma Creek and run thence acrOhS the flooded portion 
of the to,vn to a point about 150 feet east of the easterly side of 'V ash- 
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ington Street bridge crossing Petahln1a Creek, and thence gently curving 
to the left, making an easy entrance to Petal unla Creek, as shown on 
malJs herewith pre:sented. 
It 'will requiré a canal 125 feet in ,,
idth on the hase or grade line, 
,vith side slopes three horizontal to one vertical, and running a depth 
of five (5) feet of ,vater, with a fall of .07 of a foot to 100 feet, to dis- 
charge 3,000 cubic feet per second, 'which is the 111axi111un1 flow of 
Petaluma Creek. 
'Ve have made estinlates of probable cost of such a canal on the lines 
de
ignated in red on said lnaps, a comprehensive statenlent of which 
,,,in be hereafter given. 
l
 ou will observe by an examination of the location of buildings and 
other improvements as shown on the nlaps, that it is son1e,vhat difficult 
to lay do,vn on the ground a canal that ,vill cause the mininlun1 dan1age 
to property interests, and at the same time obtain a good water"ray. 
'Yith these paramount principles in vie"
, ,ve have sought to make a 
location ,vhich ,vould dispose of the flood-,vaters, an
l at the same time 
ca use the least dan1age to property. 


THE B
\ YLE:s STREET SYSTE)!. 


The n1ain ,vater,vay or canal in the Bayles Street system ,vill have 
for its initial point the crossing of the t;. F. 
 X. P. R. R. ,yith Petaluma 
Creek. Thence curving gently to the left, as indicated on the n1ap in 
blue lines, until the center ]ine becomes tangent to a line on Bayles 
Street, and follo,v the same, as sho,vn on map here,,
ith preRented. 
The ,vidth of the canal on base or grade line is established at 100 feet. 
Side slopes, except ,vhere concrete retaining 'walls are required, shall be 
three horizontal to one vertical. CroY/n of embanknlcnts 8 feet in 
,vidth, and of a uniform elevation of 2 feet above the surface .of water in 
canal. En1bankments to have not less than three horizontal to one 
vertical side slope. The uniform grade of the canal shall be .007 per 
running foot, descending from the initial point to its intersection with 
the center line of G threet on Petalun1a Creek. The elevation of grade 
line at the initial point being 11.38. 
All en1banknlents on the line of Petaluma Creek must be so con- 
structed as to conform to this grade. 
X 0 fining in ,,
ill be n1ade to 0 hstruct na viga tion; on the con tr
y, a 
complete systenl of enlhankn1ents on either side of the creek must be 
constructed to the head of navigation, so as to prevent any possible 
danlage from overflo,v. An enlbankment will be nUlde at ,y a
hington 
Street crossing of Peta]unla Creek, to prevent the flooding of lands north 
and west of 'Yashington Street. 
From the point lvhere Bayles Street now" enterR Petaluma Creek, to a 
point 100 feet northerly from the north line of "T a
hington 8treet, the 
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canal win require concrete retaining walls on either side ther(lof, who
e 
upper surfacf' shall confonn to the grade of the CrO\Vll of the en1bank- 
n1ents of 
aid canal, and of sufficient df'pth to rest upon the hardpan 
botton1 of the canal. 
One pile hridge at the intersection of the canal and ''''" ashington 
Street must be con:structed for the acconnnodation of traffic. 
The canal n1ust ùe protcrted froin cutting of embankn1ents at the 
initial point by a systen1atic riprap of rock ,york. 
Fron1 the intersection of Bayles Street ,vith Petaluma Creek to the 
center of G :::3treet, each hank of 
aid creek must be raised to a uniform 
grade, as heretofore referred to, by excavating earth from the present 
channel of the creek and placing the same on either einbankment. 
It is here a
sumed that this earth work on Petaluma Creek .will be 
constructed by dredging, while all other earth work n1ust 1e constructed 
and excavated with horse-scrapers. 
,Ye therefore have the following statement of possible 


Cost of Cons.trllction of the "Bayles Street System." 
(Exclusive of cost of right of way.) 
Improvement of Copeland Creek_____ ________________ _ 
Diversion of 'Vashington and Lynch Creeks-34,517 
cubic yards earth work, at 9 cents____ ________ ________ 
180 feet bridging _uu_ ____________ __ _.___ __ _ ______ ______ 


$500 00 


$3,106 53 
900 00 


Bayles Street Canal- 
16,500 cubic yards excavation, at 12 cents_ .____ ___ _u___ 
10,843 cubic yards embankment, at 9 cents _ ____ ___ _ ____ 
22,500 cubic feet concrete walls _ _h_ ____ ____ ____ _h_ ____ 
100 feet pile bridge, 40 feet wide ______ u__ ____ ____ ______ 
4,000 cubic yards fill for "Tashington Street, at 25 cents 
Superintending and engineering_ uuu ______ u____ ____ 


4,006 53 


$1,980 00 
975 87 
5,625 00 
1,000 00 
],000 00 
1,000 00 


11,580 87 


Total cost of construction__uu__u___________u_____ __u__u $16)087 40 


Cost of Canal System 'tuith'in Corporate LÙnits. 
(Exclusive of right of way.) 
23,430 cubic yards excavation, at 12 cents. _n_ ____ ____ ____ 
--- - --- 
21,461 cubi.c yards embankment) at 10 cents ____ __._ ____ u__ ____u 
15,099 cubic yards embankment on creek, at 9 cents _____ _ _n___u 
13,000 cubic feet concrete at 'Vashington Street crossing - ____ _u_ 
132 feet pile bridge, 40 feet wide u__ ____ ____ ____ ____ _u_ - - __ _._u_ 
4,000 cubic yards earth filling at 'Yashington Street crossing u__ 
Superintending and engineering_ .___ ____ ____ ________ ____ __u u__ 


$2,811 60 
2)146 10 
1,358 91 
3,333 33 
1,320 00 
1)000 00 
1,000 00 


Total cost of construction ____ ____ u__ ____ ____ __u _n_ _u_ nu_ _ $12,969 94 


In the estimate of the cost of construction of the last above-nanH
d 
canal, it will be ol)ljcrved that we have included an item of $3,333 33 
for concrete work where said canal crosse
 'Vashington t;treet. It n1ay 
be found advisable to increase the hridge work and exclude the concrete 
work. In that event the above estinlate could be reduced in the 
Un1 of 
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$3,000, nlaking the total cost $9,9ö9 94, on the line as laid do,vn in red 
on the 1naps herewith prcf'ented. 
"... e .would reconlmend the ,york on Copeland Creek to he done, no 
matter \vhich Fystem be adopted. It is po

ihle that by neglect, the 
.whole of the flood-\vaters of Copeland Creek nlay change their course 
and join Petalunla Creek in place of taking their proper channel into 
Ru:-:sian River. Should such a condition be pern1Ïtted to obtain, the 
danger to destruction of property in the to'''11 of Peta]unla ,vill be great 
and the consequences extremely disastrous. 
,r e therefore earne
tly urge upon the property o-wners of the to".n of 
Petalunul to leavf' no tinle pas:3, nor 'winter 
eason cunle, before the 
proper renledy is applied to this evil. 
I t ,,,ill not be out of place for us to remark, before disn1Ïssing this 
subject-the Bayles 
treet System and other ::;ystem-that the question 
of right of ,yay \vill, in all probability, cut a very large figure in the 
detern1Ïnation of the location of any line of inlprovenlent
. 
,r e believe, ho".eve1', that a canal located as sho-wn by the parallel 
red line
 on the map..; here\vith presented, \"ithin the corporate lin1Ïtc::; of 
the city, \vil1 1nore readily sati:-:fy the conùition for lea
t CO:3t for con- 
struction and for right of ,yay, and at the sanle tinle perforlll all the 
.work required to give a :speedy and proper relief. 
It ,viII be oL
erved that the gr?-de of the embankment
 being hvo (2) 
feet above the grade of the Furface of the proposed flood-,vater:3, the 
canal can he relied upon to safely conduct nlore than 3,000 cubic feet of 
wa tel' per second. 
The enlLanknlent:s ll1uSt, however, be n1aintained at their original 
grade, and the canal perfectly clear of all oh
tructions. 


THE CARE OF ""ATERS OF RE
ERYOIR, ED'VARD
, AXD THO)[P
OX CREEKS. 


Reservoir, Edwards, and Thompson Creeks are three small creekf; hav- 
ing their watersheds south of the City of Petalu1na, and, flowing in a 
northerly direction, deliver their ,vaters into the reRidence portion of 
f'aid city. Conling a
 they do fronl an abrupt, hilly \vatershed, they 
ru
h fron1 the cañon
 that confine them, ,vith torrential velocity, to a 
gentle Floping \vatershed, when:. they Blust nece::;:3arily spread heyond 
natural confinp
 in flood-periods. 
J nclped, the sedimentary deposit fronl each creek i
 f:.ufficient to fill 
th
 old channel
 on the gentler blope:" so af-. to render their capal"ity 
alll10st uselt::-:
. 
From data obtained fronl the City Clerk's office of the City of Peta- 
lunla, we learn that Rcservoir Creek has a drainage area ahove D, 
E, F, and G- 
treet
 of 87 acres; Ed,vards Creek, 41 7 acre
; Thomp- 

on Creek, 903 acres; nlaking 1,407 acres of drainage land for all three 
of these creeks. 
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It seems, therefore, that it is hut a snlall problem to solve; yet when 
w.e consider the conditions that here present theInselves, the problem 
growR in importance, until it becomes a very 
eriou8 question to the 
City of Petaluma. 
Entering the corporate linlits of thiR city at an elevation of 50 feet or 
n10re above lo,v tide, and having a distance of not more than 4,000 feet 
to run to tide ,vater, the consequences can readily be imagined, ,,-hen 
600 or 700 cubic feet, of w'ater per second is dashed upon the most thickly 
populated port(on of the city. 
Se"T('n
 constructed for ordinary city drainage purposes llecome gorged 
beyond their capacity, and with hydraulic pressure thro"T off the man- 
hole covers, producing an exit instead of an entrance for stonn-waters. 
Bev.ildered in the nlazp of circumstances, the city authorities have 
caused a portion of F Street to be laid in basalt blocks, lvith a hopr of 
conducting the surplus waters do'wn this street. The street is of the 
usual form, having of necessity but a small ,vater capacity, perhaps a 
sufficient capacity to conduct the 'waters of the smallest of these creeks 
to tide ,vater. 
It seems that the error has been committed here, that is so often 
met with in the Dtate, of underestin1ating the flow of storm-""at('r
. 
Ordinary rains or ordinary floods are not "That ,ve should ainl to con- 
trol, but the extreme flood-periods are those that cause the greatest 
destruction to property. 
Therefore, the Engineer, if he desires to cure the disease, n1ust apply 
the proper relnedy, whích in this case can only be a waterway of anlple 
capacity to control the flood-waters of any stornl that it is reasonable to 
ex pect. 
Tl'nlporary relief may be obtained by individual property owners l,y 
widening or deepening the old channel of Tho1l1pson Creek, but certain 
it is that it is only temporary. 
The earthen channel, conducting water running at the rate of 9 or 10 
feet per second, or 6 or 7 miles per hour, is at most but a ten1porary 
concern, for, by the nature of thing
, the tenacity of the earth is totaHy 
unable to withstand the forcc of the impact produced by the flowing 
waters; the result is, shoals and bars form, cutting and caving of banks 
predominate, producing a winding or tortuous stream, retarding the 
flow of the waten
, and hastening the destruction of the original channel. 
The citizens of Petaluma must therefore bring thenJselves to a reali- 
zation of the conditions that here present then1selves. Tenlporary'work 
should be discouraged. It is a useless expenditure of money wherein 
one property owner is only relieved to the detriment vf sonle fello,v 
property owner, and, in the end, there ,viII have been expended a sun1 of 
money sufficient to have constructed a systen1atic relief, and yet no relief 
has been accomplished. 
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'Ve have carefully exan1Ïned the data a:-3 to rainfall in the vicinity of 
Petaluma, and find that in January and February of the present year 
the greatest rainfall was 1.87 incheb for twenty-four hours. 
This quantity of 'water uniforn11y distributed over an area of 1,407 
acres of land ,,
ould be equivalent to 110 cubic feet per becond. . This 
,,
ould require a very F-mall drain-pipe to di8charge it, 'were this the 
actual amount of water to be controlled. But under any presumption, 
a portion of this water 'would be absorbed by the lands and a portion 
disappear by evaporation. 
Xo"'
 let us see "That ,vas the probable greatest quantity. of ,vater 
presented at anyone time fron1 this drainage area. Re
ervoir Creek 
discharges more than enough 'water to fill the pipe at the crossing of 
Sunny Slope ..Avenue, which pipe uncler the most favorable circun1- 
stances could not discharge n10re than 50 cubic feet of ,va tel' per 
econd 
and not less than 40 cubic feet. 
Edwards Creek crosses under bunny Slope ...\ venue through a culvert 
or drain-pipe, circular in form and having a capacity, with a head of 8 
feet, of 283 cubic feet per second. 
Thompson Creek, at a point near Eighth btreet, discharges its "raters 
through a channel ,,
hose capacity is e
timated by us at 600 cubic feet 
per second. 
All indications of high-,vater marks at the various points above named 
lead to the inevitable conclusion that these figures and estimates of 
flow of 'water are not in exce::;
 of the actual flow of water from these 
various sources during flood-period
. 
\Ye therefore conclude that the record of rainfall is no gauge of the 
capacity of an aqueduct required to care for the waters of the creeks. 
The conclusion n1u
t therefore be that a heavy rainfall occur:3 in a 
very i3hort period öf tin1e, and ,,-ill require a canal or storn1 se,ver of 
ample capacity to nleet these sudden floods. 
Believing, therefore, that we have, by facts stated above, arrived at a 
safe estin1ate of the flo,v of the "
ater fronl these creeks during extreme 
storm-periods, we conclude that a drainage f\ystem n1u
t be constructed 
that will satisfy the follo"ring conditions: 
Discharge of Reservoir Creek_________ ______ ______ ___h_ ______ 50 cubic feet. 
Discharge of Edwards Creek__________ ___ ___ __ ___ _ ______ ______ 300 cubic feet. 
Discharge of Thompson Creek ______ ______ _ ___._ ______ ______ _ 600 cubic feet. 
Total discharge ______ ______ ______ _ _____ ______ ______ ______ ___ 950 cubic feet. 


. It lllay be possible that the estimate above given for Thomp::;on Creek 
is somewhat in exces
 of the actual discharge of that streanl, but in 
view of the fact that the drainage system, 'wherever it may be located, 
will concentrate all of the 'waters of these three creeks into one channel 
, 
together "Tith the drainage of the watershed adjoining its route, 'we deen1 
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it advisable to calculate the capacity of a stornl se'wer which 'will dis- 
charg
 the amount of "Tater above stated. 
As already stated in this report, the velocity of water in thp creeks 
ahove nan1ed is at least 9 feet per second, and in many portions of the 
channel it reaches a much greater velocity. 
From the nature of the topography of the country over ,vhich the 
,vater pa

t'
, it ,vill be found Ï1npossible, ,vithin any degree of reasonable 
distance, to conduct the
e \vaters to tide ,vater through an earthen chan- 
nel 'with a grade or fall sufficiently gentle to prevent cutting or erosion 
I 
of any new channel that could Lr constructed. 
If an earthen channel or canal should lw constructed on any line 
,vithin the scope of our survey, the result would he a cutting and 
destruction of the channel alignment, and finally the complete nullifi- 
cation of the objects desired to bp obtained. 
'Ye therefore conclude that any system of relief that may he öuggestpd 
,vith a vie,v to pernIanency should be upon a plan ,vhich will at all 
tinIes nlaintain the functions upon 'which the systenl is based. 
This ,vill require either rock ,york, brick work, or wood ,york for the 
construction of any system 'which should b
 adopted. 
It appears to us that the cheapest and n10st available n1atprial fit 
hand ,,,ill he in the nature of concrete or cement rock work. It is our 
opinion that what is kno\vn as dry rock 'work ,vill not satisfy the con- 
clition
 here presented, being subject to ùisplacément by the force of tht
 
current, unless extren1ely well laid. 
Therefore, we will recommend that the storn1 sewer here proposed to 
br constructed be laid in concrete ,york or stone thoroughly laid in 
cenlent mortar, except ,vhere other,vise designated. 
,\.. e ,vill present for the considpration of the citizens of Pf'taluma t,,
o 
systenls of relief, he1ieving that in so doing we ,viI] illust.rate thoroughly 
the prohlcm under discussion. 
The first öystem of relief that we shall discuss ,viII be a succession of 
open canah.; or storn1 st',vcrs, beginning on Sunny Hlope Avenue at its 
intersection ,vith D f-'treet, and running thence along the north siùp of 
Sunny Slope Avenue 1,850 feet nlore or less, and thence curving gently 
to the left and delivering the 'wat.ers of Reservoir and Edwards Creeks 
into ThfHnpson Creek, as shown by red lines on Inaps here'with presented. 
Thencp conducting the ,vaters of all of these creeks through a canal on 
line a
 here Fho,vn on map in red, to tide ,vater, at a point on Petahuna 
Cre(>k 250 feet ,vest of the eal4terly houndary line of the town of 
Petalunlfi. 
The grade line of t.hp canal i
 shown upon profile' herewith pres
nted, 
.which refers at all tin1eR to the sanH
 dat.um plane u
cd in t.h.: 8urvey of 
relief canal for flood-waters of Petahllna Creek, heretofore S(\t forth in 
thi
 report. 
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\Ye find that the water
 of Reservoir Creek can be delivered into 
Edwards Creek, on t;unny 
lope Avenue, ,,
ith a grade of --1 feet in 540 
fpet, ,vhich ,vould require a pipe 3i feet in diameter. The cost of a pipe 
,vith 3i feet hore ,viII he in exces:- of five ($.5) dollar
 per running foot, 
at the san1e tÜne exceedingly liable to danI up ,,
ith oh
truction
; there- 
fore, ,ve will recomn1cnd an open concrete 
e,ver for this portion of the 
,,
or k. 
\\.. e here reconlmend an open 
torn1 sewer ,,
hu
e dinIen
ion
 "rill he 
sho,,
n on profile, and cro:,
-section adju
ted to the variou
 grade
. 
The "
aters of Reservoir Creek ,yill he introduced into the canal or 
stornl :::;e,ver at Ed,vard
 Creek, ,,
hich canal 'will conduct the combined 
,vaters of Re
ervoir anù Echyards Creek
 into Thonlp:-:on Creek, and the 
Thon1p
on Creek storn1 se,ver i8 calculated to deliver the conlhinecl 
waters of the three creeks into Petaluma Creek, at the point above 
nall1ed, under all circum
tancés and ,vithout damage to the City of 
Petalullla. 
In order that thi
 systenl of 
tor111 :-:e,vers shall perfornl all the ,york 
as
igned to thenl, the interior surface nlu.;;:t be of concrete or material 
that will offer no greater resistance to the fio,y of ,yater than i
 expected 
frOll1 a concrete 
urface. 
Stone work faced ,vith a celnent 1110rtar ,viII 
erve the 
anIe purpo"e. 
It is upon this assulllption, and this alone, that ,ye have been able to 
reduce the waterway to its minilllum capacity. 
If any change of grade or dÍlnension of stornl se,ver 
hould he found 
advi
ahle in con
truction, a strict adherence to rules of calculatin
 
capacity for this character of canal must be observed. 
A... the dimensions of "rater,yay and concrete 'will he found in cro:-,
- 
fo'ection on profile here,vith presented, "
e regard it unnece:-:
ary to further 
de
cribe the plan of "-ork
 here recomnlended, except to say that 
1vherever deen1ed advisable the canal can be covered ,,
ith plank fiourin
 
to obviate danger and ren1edy inconvenience of cro:-,:-,ing. 
\Y" e have, therefore, the following e
tinlate of COllcrete 'york, excava- 
tion, and earth work, and prohahle cost of construction: 


From Reservoir to Edwards Creek. 7,290 cubic feet concrete ______ 
From Ed,,
ards to Thompson Creek, 47,100 cubic feet concrete___ 
From Thompson Creek to Petaluma, 103.540 cubic feet concrete__ 
Excavation and embankment, 14,860 cubic yards, at 15 cents__u_ 
Lumber for bridges, 
2,OOO feet_ __u _ __ _ _ u_ u__ u. __ _ _ u_ _ ___ uu 


$1,458 00 
9,420 00 
20,708 00 
2,229 00 
550 00 


Total cost of :--unny Slope system ______ ______ ______ ___h_ ______ $34,365 00 


The f'econd sy
teln of relief that we shall propose for the care of 
fiood-water
 of Re:,ervoir, Edwards, and Thomp
on Creek
 will he con- 

tru('ted in such a D1anner a
 to concentrate all of the ,vater:, of thesl' 
creek
 on the line of Eighth Street and thence to tide ,yater. 
The "
ater
 of Re
l'rvoir and Edward
 Creeks ,viII be pern1Ïtted to fIo,,, 
2-p 
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in their present channel to a point about 200 feet south of the south 
lin
 of Eighth Street, at which point they ,vill be conducted into an 
open concrete storm se,ver to G Street, there to join the ,va tprs of Thomp- 
son Creek, as f\ho,vn on nla p herewith presented. 
The 'waters of TholllpRon Creek will be perlnitted to flow through 
their present channel to a point near the south lin
 of Eighth Street, 
,vhere they ,vill be introduced into a concrete storn1 se,ver, which wi!] 
conduct thenl to th
 east line of l
 t;treet, and thence along the east 
line.pf (
 Street/to tide water in Petaluma Creek. 
The greatest width of ,vaterway in storm f:e,ver at the top of surface 
thereof ,vill be 14i feet, which, together with concrete or rock ,vork, ,vill 
require 16
 feet in width for construction. 
To avoid expensive covering, ,ve would locat
 the storm sewer on the- 
east side of the street, imnlediately under the sidewalk, and cover the 

ame, making thp covering serve the purpose of a side'walk. 
The street crot'sings nlust be covered ,vith bridge work. For this pur- 
pose we reconlmend four (4) inch plank resting on 3 x 14 stringers, rest- 
'ing on the top of the cõncrete walls of the sanle sewer. All other 
portions of the sewer to be covered ,vith hvo (
) inch plank, thoroughly 
laid and spiked to longitudinal pieces. . 
The ,vaters of Ed,vards and Reservoir Creeks will be introduced into 
Thompson Creek by a storm se,ver 4 feet on base of waterway, 6 feet 
wid
 on :::-:urface, èlnd running, during extrelne floods, ,vater 5 feet in 
depth. 
'Ye have, therefore, as an estinlate of the prohable cost of construction 
of G btreet system, the follo'wing: 


99,375 cubic feet concrete or rock work, at 20 cents uu_ ______u__ 
10,121 cubic yards excavation, at 15 cents_ .___ _u_ ____ _u_ ____ uu 
102,270 feet lumber, at $25 per 1\1___ _ ____ _ ___ _ ___ ___ _ ___ _ __- __ ____ 


$19,875 00 
1,518 15 
2,556 75 


Total probable cost- _u_ u__ _ _____ __h__ __u __ ______ ______ uu__ $23,949 90 


The above estinlate for price of lunlber is presumed to cover all 
f'xpent'e of delivering and }Jlacing the same in the flooring or hridgE's. 

o e
tiInate is here iucludeù for superintending and engineering, but 
the figures are believed to he sufficiently great to cover all possible- 
expense, and, if judiciously nlanaged, the work may cost nluch le8
. 
It must be ever bornE"' in mind that the storm sewer here reconlnlended 
is intended for 
torm-water
, and storm-waters alone. No sewage must 
he permitted to ('uter it. TherE' i
 no nleans provided for fllu
hing it, and 
it would become a filthy deposit, ,vithout hope of relief, 
hould it Le 
used for sewage purposes. 
All stornl-waterl-' nlay he introduced into it fron1 street grading with- 
out fear of injury, hut the city must h(
 provided with oth('r sources of 
discharge for sewage matter. Pipes and drains fronl houRe
 rnust be led 
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into closed Sf',verf', ,vhich will conduct the dbease-breeding lllattf'r to a 
f'afe depository. 
By construction of this system of storm sewers the city ,vill be enabled 
to lay sewer pipes of n1inimum capacity and at a very slight cost. 
'Ye belipve that a 
ystem such as here recommended ,,,,ill at all till1es 
Inaintain a clean, unobstructed channel, located so as to render no 
inconvenience. 
In conclusion, ,ve regard it proper to rell1ark that the cost of lllaterial 
and labor upon which our estill1ates are based i::; figured ac::; clo
e to our 
kno\vledge of the cost of this cla

 of work a
 the circull1stances ,vill 
permi t. 
Should the plans herein recoll1mended be adopted, the ,vork and 
n1aterial should be supplied under contract, 'when it may be ascertained 
that the ,yorks can be constructed at a less co
t than herein estimated. 
Trusting that the plans and information pref:ented in thi
 report ,,
ill 
serve to guide the citizens of Petaluma to a pernlanent relief from the 
effects of floods, ,ve 
uhInit the p.ame. 
\r ery respectfully, 


.J. R. PRICE, 
Chief Engineer. 
)1. .A. XURSE, 
Assistant. 


SACRA)lEXTO, Kovember 30, 1895. 


OFFICE OF THE CITY CLERK, I 
PETALIJ::\lA, CAL., )Iarch 26, 1895. 
 
To HI:-- EXCELLEXCY .L-\)lE
 H. BUDD, Go'Cerno1' of the State of Califo1"ìlia: 
SIR: I an1 instructed hy the Board of Trustees of the City of Petalunla, 
to for"
ard for your consideration the accon1panying resolution, and in 
explanation thereof, to say that the authority for directing the survey 
therein requested to be nlade is conferred upon you by an Art of the 
Legi
lature. (See Statutes of California, 1893, page 345.) 
It is not the de
ire nor intention of this city to ask the 
tate to under- 
take the \\'ork that nlay be reconlnlended to he done by the Comnlis- 
p.ioner of Public "
 orks; hut to get fron1 said officer a cunlprehen
ive 
plan for taking care of the flood-waters that annoy us and danlage the 
property of our ci tizen
. 
Trusting you ,vill give this subject-n1atter your earnest and earliest 
considera tion, I am, sir, 
ReRpectfully your
, 


THO)lAS 
IACLA Y, 
City Clerk. 



. .. 


. . .. '" -. . 
20 . JL\:..X

F
Ûl\'VRar':
(,TTXG PET.-\LF'\L\ FRO)! OYERFLO'V 'YATER. 
... .-....-.. - 


RE:-:OLPTIOX. 


By President Drees, 
econded hy 
Ir. O'Reilly: 
Resolved, That the Governor of the State of California be and he is hereby respectfully 
requested to direct the Comlnissioner of Public ""orks to cause an examination and 
survey to be made in the City of Petaluma, with the object of devising a scheme look- 
ing to the proper work to be performed for the stopping of damage to property in this 
city by reason of the overflow of the waters of Petaluma River and other streams 
tributary thereto. 


Adopted. 


EXECUTIVE DEP
\.RTl\1E
T, 
STA TE OF CALIFOR
IA. 


Respectfully referred to the Conlnlissioner of Public ,V orks, ,vith th
 
request that he look into the matter. 


JAJ\IE8 II. BUDD. 


o 





14 DAY USE 
RETURN TO DESK FROl\{ WHICH BORROWED 


DOCUMENTS DEPT. 


This book is due on the last date stamped below, or 
ili d t hOh d 


on e ate 0 W IC renewe . 
Renewed books are subject to immediate recall. 
.. 
· 1 . . '4 
.. 
I 
I 
I 
I 


LD 21A-20m-4,'63 
(D6471s10) 476 


General Library 
University of California 
Berkeley 



GIRCUL 'NO 80 K 
----- 
U C. BERKELEY LIBRARIES 
r
Ui
])\1
1\
\\ :'\\ Ili
1Un 
(025433469 


'" 


DOCU
ENTS 
2 DElT. 
42667 
) 

 .. 



.. 



 
..... 


, 


.' 


- 


f L 


;. 


,." 


, 



.
- .
 \ 
... 


;f 


'\ 


... 


".. 
..... 


:' 



. 


.' 


,,' 
. 



.. '" 



 
.. 


'.. 



